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(54) ProcM* for the dehydration of • 
colloidal dispersion of liposomes 

(57) In a process for the dehydration of 
a colloidal dispersion of liposomes in an 
aqueous liquid medium, there is pre- 
pared a mixture of hydrophilic com- 
pound and the liposome dispersion and 
this mixture is then subjected to a 
dehydration operation e.g. freeze- 
drying leading to the formation of lipo- 
somes in the form of a stable powder 
which can be stored for a long period 
and from which a dispersion of lipo- 
some? ran be reconstituted. 
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PECIFICATION 

rocMt for th« d«hyd«tlon of ■ eollold.l dl»peVtlon of Ilpoiomet 

:.apr.sentinventlonconcern..hecon«rvati6nofn^^^^^ ' 
an aqueous medium. = ^=.11 microscooic vehicles which contain a 

thanolamine. phosphatidvl-serine Of P^^P""?'"''" f ' '°; ^"^^^'j i|,.k„own s.orage lite, if is generally: 
mited by iheir relatively ^ho" «°"Be Me. , I .i^d of the liposomea and thus broaden 

4'X~onT.-rd;:=^^ 

a «,hle condition from which , hey can be -'''f-^J^ ''^"^- ^^dr' tfoTof a liposome colloidal disperaion 
Thus, an object oMha Pf^'^'h cerises compound with the liposome disper- 

an aqueous lioti.d med.um. which fo-^-P:'"* "3"^ " leading to the formation of liposomes 

:^t'srbts=^^^^ s'o 

q„oous medium, a liposome *sP«"to"."" ^ '^Tnohmsation (freeze-drving) which consists in subject- 
Preferably, the dehydration w,Hba ^'"'^^fJ^X^et^^^^^ Thus, the aqueous medium can be 
g said mixture to freezing '"""'T^f ''^J^t^"" P"7Xom the solid to the gaseous state, the liposomes, 
eparated from the "P^^^^""'" tuch t"«1^^^^^^^^ P^'ible damages being avoided. 

r:?;^sreTo«^^^^^^^ 
tpi-d!— ^^^^^^^ 

posome dispersion. .. •»„..n ■.nt.ufficicnttopracticallyimplemenltheproeessofthe 

Now, the dehydration operation is. """"j"''^^^^^ . Effectively, it has been shown from 

vention and the initial mixing wHh " ^V-^Ph'"* "^^^^^^^ vaults in the forma- 

xperimonts that the simple dehydra ion by VOPh °" afterwards and wh'eh is thus useless for 

on of an oily sticking residue which Is P"«'""l^;"°^^^^^^^ Consequently, the pro- 

'Sd^^^^^^^^^^^ 

elected among various high molecular weight ~'"P°""''' ;°;^^^^^^^ pS^^inyl alcohol (PVAl, 
btained with different hydrophilic polymers ~^ s^ch Is sucrose can also be 

olyvinyl-pytrolidonc and gum arable. Lower molecu ar weigh com^^^^^ ^, 50 

ted. Therefore, said hydrophilic compound '"'^^^'^'J^'^^l'^^^^^^^ the presence of such 

dehydrated product and keeps them ''""^^^J V";^^^^^ inconvenience, es- 

hydrophiliocompound in the liposome powder '« ^^^^^^ Thus, when dextran is used, any 

ocially if natural polymers chosen '-"""S^"' can be contemplated. 
,nd of subsequent use of the liposome P*^"**' '.^^^^^^ ,he blood system, polyvinyl- « 

in the cases where the Conversely, if the liposomes 

yrrolidoneordextranwi preerablybeusedas^he^^^^^^ 

usi be administered orally, it is possible ^""^""""^^^'"^^.^^^ liposome dispersion before dehydration 
The amount of said hvdrophilic compound ° \« '','^;Ti°<,°eme walls of said dispersion. 

re±:;:gTxrS;s;rrerre:;ionln mor^ 

EXAMPLfcl ^hirhfomnnsed 25 mg of lecithin per ml of dispersion; the 
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added as .t s:abffi?nr to the liposome oispursion -no thorouiihly n-txtirt thcii^in 7hP I nui.f tpi-.ttirf? was 
placeJot 30 C fcnn hour aftrr which h.'..! ho^ul.tifid. :hen i* w.-'s <; ;Li"j;ori fp <i ri-^tlin.o/i preu-.ufff of 0.1 
Torr whirrh cnt'sed the sublimation of Ihn ic',' in ;» few *^;..;js 
The fine 'vophiK/od poi^dnr thus obiainpti w.i*. ijnfud iirufcr vacwuin lot n f-t-riod of tiriw Onr hundred mg 
5 5/»mplcs wtjie t?il(rn at intervals, thfl ftrst ngt f >i!":.r lyuplvhsaiion, th*: o.f'rrv ,|ft<»r ^ fortni.j*it, 1 fronth, 7 
months. 6 months, ^ ynar and 1 5 vea'S of sio'^n'* f'^r.oiJ 'T'!''es*» 'if.Tfitp*- a'?!'. pasilv disnr"s"d in wHter and 
thus nfovided reconstituted dr«ipersror;«; of Mpnsorrio?; fiiid disp';r*iions wrr suhi Ttoo to i»l1"»fiIiri'lion in 
order to retain the l<p'jSomes and rietornrnno *.*u) .imourl of undamntjctl vf sir lo5 I v ti!r jlmcj lb*; fr< c insulin 
of the filtrate and subsiracting thA value from thu lot.il insulin of the disporr.ion. The results, r' Cof<fed in 
10 Trible I b'j'ow. indirato that about 30Sc, of the hposcmcr were destrcyotl ;nirial!y diiiing lyitp'ftlisation. On the 
other hand, the undamaged liposomes of the lyophili/od powder diri no! un:lf>:qo ;iny Mqnificpnf ciocirad?- 
tion ev*jn a^ter 1 D year storage ttme. , 
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Liposome candirinn ; 

(storage t'nwi % of undsmHg'^dlipvsomFS 

Initial dispersion (00 

Immediately after dehydration 6B.2 

20 15 days ' 71.5 

1 month 64.8 

6months 66.6 

1 year 70.4 

1.5 years 65 7 

The observed variations * -5%? around Ihe average value are within the ma-gm of r.i03SU'':^'?cn. errors. 
EXAMPLE 2 : 

There was orot:eeded asr described fn Exa'^ple I above vvith the difference that ciextrnn was replaced by an 
equai weiohr of gum arabtc as stabili7or After dehyriration, the lyophilized povvdor cr-nif-^iftr 'J 7 1.5% of the 

30 tiposornns of the original colloidal dispersion. After two months storage. thiS value w£:s siiil 70.2''b. i.e. the 
storage p-rrrod had caused no significant dam.ige to the liposomes. 

Other compnrati/r experiments were run on the stn.agc life of liposonics dccorrtmq to :h»» nvention-gnd 
accordMin to the procedures of Examplfjs l .mrt ? above and using, respectively .ns :.tnbifijor> .ojf -albumin, 
gum erabrc. dexVan. poIvVinyt a'cohof 'PVAI rmd po'yvinyl pyrroiidone (PVPl. The v/^-.^h: '.-itios of slabiliien 

35 to the lecithin r: tf 'C 'iposbmes was 1 :1 on one soritiS of cases and4:t in another sern-s of cases. The results 
from these experiments showed that aM stahiii.'frrs behaved about similady and that increasing the amount 
thereof relatively to thelioosomes improved the conservation results. For instance, in the 41 ratio series, th 
recovery level after (yophilizalion wer't up to 76.2% of undamaged liposomes (stabilizer, gum arabic). 
The above discussion shows that the process of the invention can be worked relative'v simply and rapidly. 

40 The dehydration by lyophilization. as ais'-!nsed, is particularly advantageous sin-e it is a careful processing 
which causes only a small percentage loss of the liposomes subjected thcroto. It is however possible to 
contemplate other dehydration means, e.g. drying in the presence of air at moderate temperature in order to 
prevent destroying the liposomes by heat. 

45 CLAIMS 

1 . A process for the dehydration of a colloidal dispersion of liposomes in aqueous liquid medium, which 
comprises mixing a hydrophilic compound with the liposomje dispersion and subjecting the obtained mix- 
ture to a dehydration operation leading to the formation of a s" ible liposome containing powder which can 

50 be stored for a long period and from whichj plus an aqueous medium, a liposome dispersion can be 
reconstituted. i 

2. - A process according to Claim 1. which comprises free/ing said mixture of the liposome disporsion . .«o 
the hydrophilic compound and. thereafter, dehydrating said frozen mixture under reduced pressure in order 
to obtain said powder of liposomes. j 

55 3. A process according to Claim 1 or 2. ilvherein said mixture of the liposome dispersion and the hyd- 
rophilic compound romprises, by weight, at tr.ist as much of the hydrophilic compound as of the material 
which constitutes the liposome envelope. 

4, A process according to any of Clain>r. 1 to 3. whpioin said hydrophilic comnound is a solid at ambient 
temperature. 

60 5. A process according to Claim 4. wherrtn smd hydrophilic compound is a polymer or a sugar. 

6. A process accnrdinq to Claim 5. whrrrin sa-d hydrophilic compound is a polypeptide, a polysac- 
charide, 0 polyalcohol or polyvinyl compound. 

7. A process .ircording to Claim 5. whorei'i said hydrophilic compound is dextran. gum a'abic, polyvinyl 
alcohol, polyvinylpyrrolidone. ox-album»n or r.ucrosn 



